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METHODS OF REGULATING SKIN APPEARANCE WITH VITAMIN B3 

COMPOUND 



»0 TECHNirAT Fn:f ,n 

The present invention relates to topical compositions containing a vitamin B3 
compound for regulating the condition of skin, especially for regulating visible and/or 
taaile discontinuities in sidn associated, e.g.. with skin aging. Preferred 
compositions contain niacinamide. 

>5 CROSS RFFFRF^^^F 

This application claims priority under Title 35, United States Code 119(e) 
from Provisional AppUcation Serial No. 60/016,043. filed April 23. 1996, Provisional 
AppUcation Serial No. 60/025,242, filed September 16, 1996. and Provisional 
AppUcation Serial No. 60/028,902. filed October 21. 1996. This appUcation is a 

20 continuation-in-part of U.S. AppUcation Serial No. 08/554,067, filed November 6 
1995. 

BACKGROUND OF THF. TNVFMTTnM 
Many personal care produas curremiy available to consumers are directed 
primarily to improving the health and/or physical appearance of the skin. Among 

25 these skin care produas. many are directed to delaybg, minimizing or even 
eUminating skin wrinkUng and other histological changes typically associated with the 
aging of skin or environmental damage to human skin. 

Skin is subjea to insuks by many extrinsic and intrinsic factors. Extrinsic 
factors inchide ultraviolet radiation (e.g., from sun exposure), environmental 

30 poUution, wind, heat, low humidity, harsh surfactants, abrasives, and the Uke. 
Intrinsic faaors include chronological aging and other biochemical changes fit>m 
within the skin. Whether extrinsic or intrinsic, these factors result in visible signs of 
skin aging and environmental damage, such as wrinkUng and other forms of 
roughness (including increased pore size, flaking and skin Unes), and other 

35 histological changes associated with skin aging or damage. To many people, skin 
wrinkles are a reminder of the disappearance of youth. As a result, the elimination of 
wrinkles has become a booming business in youth-conscious societies. Treatments 
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range from cosmetic creams and moisturizers to various forms of cosmetic surgery 

Extrinsic or intrinsic factors may result in the thinning and general 
degradation of the skin. For example, as the skin naturally ages, there is a reduction 
m the cells and blood vessels that supply the skin. There is also a flattening of the 
5 dermal-epidermal junction which results in weaker mechanical resistance of this 
junction. SSS. for example, Oikarinen. "The Aging of Skin. Chronoaging Versus 
Photoaging.- PhoiodermatoL PhotoimmunoL Photomed., vol. 7. pp. 3.4. 1990 
which is incorporated by reference herein in its enurety. 

It has now been found that vitamin B3 compounds, including niacinamide 
10 provide benefits in regulating skin condition previously unrecognized in the art of 
which the present inventors are aware. For example, topical niacinamide can regulate 
the signs of skin aging. c.g.. reduce or eflbce the visibility of the fine lines, wrinkles, 
and other forms of uneven or rough sur&ce texture associated with aged or 
photodamaged skin. It has also now been found that topical compositions containing 
15 a vitamin B3 compound and a retinoid provide benefits in regulating skin condition 
previously unrecognized in die art of which the present inventors are aware. For 
example, such compositions enable the regulation of signs of skin aging with 
decreased potential for retinoid dermatitis. In addition, tiie vitamin B3 compound in 
combination with certain retinoids synergisticaUy regulates signs of skin aging. 
20 especiaUy visible and/or tactile discontinuities in skin texture associated wiUi aged 
skin, including fine lines and wrinkles. 

It is therefore an object of the present invention to provide topical 
compositions for prophylacticaUy and/or tiierapeutically regulating mammalian skin 
condition (especiaUy of human skin, more especially facial skin), containing a vitamin 
25 B3 compound, especially niacinamide. 

It is anoUier object of the present invention to provide topical compositions 
for prophylacticaUy and/or therapeuticaUy regulating signs of mammalian skin aging, 
containing a vitamin B3 compound, especiaUy niacinamide. 

It is another object of the present invention to provide topical compositions 
30 for prophylacticaUy and/or therapeuticaUy regulating visible and/or tactile 
discontinuities in mamnufian skin texture, including fine lines, wrinkles, enlarged 
pores, roughness and other skin texture discontinuities associated with aged skin, 
containing a vitamin B3 compound, especiaUy niacinamide. 

Other objects of Uie present invention are to provide such topical 
35 compositions further comprising a retinoid. 

The present invention also relates to metiiods of providing such regulation 
using the subject compositions. 
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SUMMARY np THE n^^ r.^^ 

involving topic. . ^^l^J^^^Z:^ ^^^^ 

» ™™n^„ Stan inc^ ^„^^^ ^^^^^ wid-TeTr 

to both prophyl««c «»i U«.p«^ ,.g^„ „f 

.h. ^ f the vi,^ B3 compound i, ,»b^,uuy fre. of 

earner contains, hydrophilicdiluatt. """"raoe. ana uie 

DETATrjn nc-jfRTPTOTM Tffl , invpioTr m 
AU percentage, and ratio. ««d l««in „. by «,gh, of u„ 

andallm«umn»,<snuul.„e„25-C,u«te,othen«5,de,i»„«ed 

The composidona of U,e preaem i««mion can comprise. co«ia, eaa««i,Jly 
t^SZ:^ ~ " weu aa option. ^ 
d»cnb«l h.r«n. Aa uaed herein, -conaiadng eaaa.dally of A« ^ 

~n,poa«on or component ma, mclude addidonal n^^, ^ ^ 
ctn"^"" do no, materia,,, u« ^ ^ ^, ^'^ 
Claimed compositions or methods. 

^All public^ion, cited herdn are hereby i„con»r«ed by ref««ce in .heir 

^ ^ '^y^ applicatfon", a. used herein, means .o appbr or spr«„i d.e 
"mpo^don. of the preaem im«tion onto .he suiftce of Ae akin 

The .en. 'ttanimologically.accepub!.,- a, ua«l herein, me«u .ha. *e 
»m^2n,orc«..po«enu*..«rfao described are sui..b,e for use in comaa wf* 
■^^u^, incomp«ibiB.y. in«abiB.y. aUergic response, ^ 

The ten. "arfe and effeai« ,mou«" aa used herein me«» an amoun. of a 
compound or composid™, suffiden. ., ,g.ificanUy induce a posiuT^ , 
p^«b , a p«^dv. akin app.a.«« or fed ben.fi, . inchding i^Tep^^^^^^ 

benefits dj«,os^ bu. k>„ enough .0 avoid serious Sid. .Ls, 

a reasonable benefit ,o risk rario. w«»n .he scope of s«md judgmen. o Js^ 
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artisan. 



The composniom of the pr«.« „„^„ 

»d for regi^g ddn «™«tio». including visible .nd/or ttctil. disco„,i„„i,i« („ 

skm(.sp«,.UyUK,ldn«rfte;»chdi«o«in«iU..«g«„ay„„d«i«^ Such 
d,™u« b. i„duc«l or c««d by in,.™„ ,nd/„ «^ 

mclud. ,he «s« of *in aging d«rib«lh«i,. "Regulai.^ddncomli.ion- include 
prophyl««c.lly rnuUdng .nd/o, .ha,,*^ „g^ ^ 

vs* . .nd/or ucdi. di«.mi„ui,ie in ddn. A. u«l h.»n. p^phyUcicUy 
re^g ,ia„ condition include, delaying, n«nin«zing ««Vor preventing vi«bl. 
and/or t«nle discontinuities in sldn. Aa uaed herein. then,««icdly regulating sldn 
condinon mdudes amelionuing, eg., dininishing. rainimiaing and/or efikdng, 
d,scontinu«iea in akin. Reguhuing aidn condition invohre, inipro«ng dtin appe.,»u» 
and/or feel. 

The compositions of the present invention are useful for regulating signs of 
skin aging, more especially visible and/or tactUe discontinuities in skin texture 
assoaated with aging. -Regulating the signs of skin aging- includes prophylacticaUy 
regulating and/or therapeutically regulating one or more of such signs (similarly 
regulatmg a given sign of skin aging, e.g.. lines, wrinkles or pores, included 
prcphylactically regulating and/or therapeutically regulating that sign). As used 
herein. prophylacticaUy regulating such signs inchides delaying, minimizing and/or 
preventing signs of skin aging. As used herein, therapeutically regulating such signs 
includes ameUorating. e.g.. diminishing, minimizing and/or efl&cing signs of skin 
aging. 

-Signs of skin aging" include, but are not limited to, aU outward visibly and 
tactilely perceptible manifestations as weU as any other macro or micro eflfects due to 
skin aging. Such signs may be induced or caused by intrinsic &ctors or extrinsic 
actors, e g., chronological aging and/or environmental damage. These signs may 
result from processes which inchide. but are not limited to, the development of 
textural discontimiities such as wrinkles, including both fine superficial wrinkles and 
coarse deep wrinkles, skin lines, crevices, bumps, large pores (e.g., associated with 
adncxal structures such as sweat gland ducts, sebaceous glands, or hair follicles), 
scaliness, flakiness and/or odier forms of skin unevenness or roughness. loss of skill 
elasticity Ooss and/or inactivation of functional skin elastin). sagging (including 
pu£5ness in the eye area and jowls), toss of skin finnness. loss of skin tightness, loss 
of skin recoil from deformation, discoloration (including undereye circles), blotching, 
sallowness. hyperpigmented skin regions such as age spots and freckles, keratoses, 
abnormal differentiation, hyperkeratinization, eiastosis, coUagen breakdown, and 
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vascular sy«en> («.g.. ,d..gi«ttd. or spider vessels! and 
especially those proxinat. ,o U« sfcin. *' """^ 

It is .0 be u«de„«H.d tim ,h. pres.„, i„,e„Hon is ao, ,o be limiced .0 
regulation of the above nwrnioned "sigta of ski. ^ l 

mechanisn,, associated «ith skin aging. Zi. t^^T' , T'^ 
signs ^especUv. of the mecha^T oftil^ Z 
condition- is intends, to include r^ZT of^ '"^"'^ 
mechanism of oHgin. ^ °' <" 

Tl« pres^tt invention is esp«:idly useM for .henpatdcHy regulating visible 
and/or tacd. ducontinuiues in n»mm,fi.„ ^ Lllg t^" 

*«o,^„u,«., associated with sldn aging. As used herein. U«.p«..ic.«,'^ 
««h discon tndudes ameUorating. e g., diounishing. mininuig and/o 
eftong v,s.b^ and/or tactile discontinuities in the .extur. of n»n«n.San skin. ,0 
unproved Sldn appearance ««i,or fed, e g., a smoother. mo« eva. 
aw«»c «Kl/or fed. Such visible and/or tactile discontinuities in skin 
oT^T* ^ Pore^ "in. Hn.^ ^ ^„ 

iIT?^ .TT" °: """^ •^'"'^ -h. 

and/or otiie, dimension of lines and/or wHnfcles are decreased the 
apparot. dtantae, of po« dec.^,. „ ^ ^ j^^^^' 

Pronmate to pore openings approaches that of the Interadnexal skin 
vi -w ^^f^,*"*^" » «I«iaUy useful for prophyl«:tically regulating 
™a.l. and/or uctil. disc^uinuitie, in m^nmalian skin texture, inclulglnire 
d,sc™«nu«,e,««««.d„i,h*i„^^ As us«lher«^p,ophylacucally regulating 
^ « laying, minimizing and/or preventing viile „d/o! 

««le dtscontmume. in the to<»« of m.mmdi«, skin, to U«.by previde improved 
sku. and/or fed. ..g.. . ,™««her. more even appea^ce ^0, fed 

Tl» compositions of the pr,,.,. im«tio« are d«, usrful for promoting 
«*l^ofti»skin. Without intending ,0 be bound or limited by theory, iti! 
bdto^l that the composition, cont««i„g the yiuwin B3 compound, p«ticul,riy 
macm™.!., sa«,gU»n the en-gy „«. of cdb regulating exfcli«ion. resulting in 

nonnatonon of epidermal differentiation and keratinizanon. 
ymmin conmonmt 

The compositions of the present invention comprise a safe and e&ctive 
amount of . vitamin Bj compound. The compositions of the present invention 
prrferably comprise from d»ut 0M% to about 50%. more prefentbly from about 
0. U to about m.. even more preferably from about O.SV, to about 10% and stiU 
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10 



more preferably from about 1% to about 5%, most preferably from about 2% to 
about 5%, of the vitamin B3 compound . 

As used herein, "vitamin B3 compound" means a compound having the 



formula 



wherein R is - CONH2 O e.. niacinamide). - COOH (i.e.. nicotinic acid) or - CH2OH 
(i.e., nicotuiyl alcohol); derivatives thereof; and salts of any of the foregoing. 

Exemplary derivatives of the foregoing vitamin B3 compounds include 
nicotinic acid esters, including non-vasodilating esters of nicotinic acid, nicotinyl 
amino acids, nicotinyl alcohol esters of carboxylic acids, nicotinic acid N-oxide and 
niacinamide N-oxide. 

Suitable estera of nicotinic add include nicotinic acid esters of C1-C22, 
preferably Ci-Cig. more preferably C1.C6 alcohols. The alcohols are suitably 
straight<hain or branched chain, cycUc or acycUc. saturated or unsaturated Gnciuding 

15 aromatic), and substituted or unsubstituted. The esters are preferably non- 
vasodUating. As used herein, "non-vasodilating" means that the ester does not 
commonly yield a visible flushing response after appUcation to the skin in the subject 
compositions (the majority of the general population would not experience a visible 
flushing response, although such compounds may cause vasodilation not visible to 

20 the naked eye). Non-vasodUating esters of nicotinic acid include tocopherol 
nicotinate and inositol hexanicotinate; tocopherol nicotinate is preferred. 

Other derivatives of the vitamin B3 compound are derivatives of niacinamide 
resulting from substitution of one or more of the amide group hydrogens. 
Nonlimiting examples of derivatives of niacinamide useful herein include nicotinyl 

25 amino adds, derived, for example, from the reaction of an activated nicotinic acid 
compound (e.g., nicotinic add azide or nicotinyl chloride) with an amino add, and 
nicotinyl alcohol esters of organic cari)oxylic acids (e.g.. CI - CI 8). Specific 
examples of such derivatives indude nicotinuric add (C8HgN203) and nicotinyl 
hydroxamie add (C6H6N2O2), which have the following chemical structures: 

30 nicotinuric add: 
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o 




II o 
" (I 
C-NH-CH2-COH 



nicotinyi hydroxamic add. 
O 
II 




^^^^^ 1 »™»«»a>y0ure^2.,,«c.p,„^^,^ 

Comply (S< lL MOV iSTb "» Ch«ni«^ 

preferred. - 'ocopnerol nicotinate. Niacinamide is more 

o«ftJ!^ T *»*^ of ^.dnamid. « 

preferably those having substantiaUv the . . "«'™«"ac are 

of ^guU-ing ^i, CO Jdoo hLT ^ " " 

bromide, io&te, c«bo,a« '="''"''•• 

m ci - CH cartoxylic acid sUts. e.g.. aouie, salicylate. 
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glycolate, lactate, malate, citrate, preferably monocarboxylic acid salts such as 
acetateX These and other salts of the vitamin Bj compound can be readUy prepared 
by the siciUed artisan, for example, as described by W. Wenner, "The Reaaion of L- 
Ascorbic and D-Iosascorbic Acid with Nicotinic Acid and Its Amide" J Organic 
5 Chemistry. VOL. 14. 22-26 (1949). which is incorporated herein by reference. 
Wenner describes the synthesis of the ascorbic acid salt of niacinamide. 

In a preferred embodiment, the ring nitrogen of the vitamin B3 compound is 
substantially chemicaUy free (e.g., unbound and/or unhindered), or after deUvery to 
the sidn becomes substantially chemically free ("chemically free" is hereinafter 

10 alternatively referred to as "uncomplexed"). More preferably, the vitamin B3 
compound is essentially uncomplexed. Therefore, if the composition contains the 
vitamin B3 compound in a salt or otherwise complexed form, such complex is 
preferably substantially reversible, more preferably essentially reversible, upon 
deUvery of the composition to the skin. For example, such complex should be 

15 substantiaUy reversible at a pH of from about 5 .0 to about 6.0. Such reversibility can 
be readily determined by one having ordinaiy skill in the art. 

More preferably the vitamin B3 compound is substantially uncomplexed in 
the composition prior to deUvery to the skin. Exemplary approaches to minimizing 
or preventing the formation of undesirable complexes include omission of materials 

20 which form substantiaUy iireversible or other complexes with the vitamin B3 
compound, pH adjustment, ionic strength adjustment, the use of surfactants, and 
formulating wherein the vitamin B3 compound and materials which complex 
therewith are in diflFerent phases. Such approaches are well within the level of 
ordinary skill in the art. 

25 Thus, in a preferred embodiment, the vitamin B3 compound contains a limited 

amouM of the sah form and is more preferably substamiaUy free of salts of a vitamin 
B3 compound. Preferably the vitamin B3 compound contains less than about 50% of 
such salt, and is more preferably essentially free of the salt form. The vitamin B3 
compound in the compositions hereof having a pH of from about 4 to about 7 

30 typically coittain less than about SOV« of the salt form. 

The vitamin B3 compound may be included as the substantially pure material, 
or as an extract obtained by suitable physical and/or chemical isolation from natural 
(e.g., plant) sources. The vitamin B3 compound is preferably substantially pure, 
more preferably essentially pure. 

35 Carrier 

The compositions of the present invention comprise a dermatologically 
acceptable carrier within which the vitamin B3 compound is incorporated to enable 
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1» v««» B3 compound aM opUo,^ o<h« «.iv« ,0 b. deUvered .0 .h. 

present invention Prrf^rr^ with the compoations of the 

trMtm^. . » I- • i maiceup, pigmented or non-p gmented lio 

trettments, e.g., bpaticks. and the like). These Drodu« ft,™,. • 
type, of canier, including, but no, linut^ ' 

As used'^.r''^ * dermatologicaJly acceptable, hydrophilic dUuent 

b^dl^ which the vitamin B3 compound can 

Zlt::!:^ Zr^"- '^'^-^ Hydrophi^c'diJ^ .Cde 
^er organKJhydrophdicdUuents such as lower monovalent alcohols (e« C, C.^ 

polyethylene glycol (e g.. Molecular Weittht20O45OOa/n,«UA . . 
(eg.. Molecular Weight 425-2025 ^^lle,^ ^^T^^' ^^^^^ 

butanetriol sorbitol eJ«l iMi!! ^' ^"^^"^ 
uuwioi, sort)ttol esters, 1,2,6-hoametriol. ethanol. isopropanol sorbitol esters 

<l>«o£ W«.,.,.p^«,^, •n,.con,p,«Ho„p,tf„.blycompns«fr„™ 
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Solution, according to the subject invention typically include a 
dennatolog^c^y acceptable hydrophilic dUuent. Solutions u.tu, in tL 1 
mvenuon preferably contain from about 80«/. to about 99 99-/. o tie Ta T 
diluent and the vita«i„B3con^K.ndu.the.bovede,cHbL^^^^ 

propeorrsororsU^:^^^ rrr i ^ 

c.oro-.oH^,owert„o.ec.arwT^^^^ 

zriiT '"^"^ " Cos.... — rAi^^r 

E^fo-v Vo 2^pp. 443^65 (1972). incon,om«l I^ei;^^^^ 
typically applied to the skin as a sprayK)n product. 

Preferred carriers comprise an emulsion such as oU-in-water emulsions 
water-m^d emulsions, and water-in-silicone emulsions. A, will be understood b; 
U,e skilled anisan. a given componem will distribute primarily into either the water or 

tl tZ'^"' o " solubility/dispersftUity of the component in 

the compos.uon. Preferred vitamin B3 compounds distribute primarily into the 
aqueous phase. OU-in-water emulsions are especiaUy prefeired 

Emulsions according to the present invention generally contain a solution as 
descnbed above and a Upid or oil. Lipids and oUs may be derived from animals 
plants, or petroleum and may be natural or synthetic (i.e.. man-made). Preferr«i 
emulsions also cont«n a humectant. such as glycerin. Emulsions wiU preferably 
fisher contam from about !•/. to about lO-/,. more preferably from about 2% to 
about 5/0. of an emulsifier. based on the weight of the carrier. Emulsifiers may be 
nomonic. anionic or ouionic. Suitable emulsifiers are disclosed in, for example U S 
Patent 3.755.560. issued August 28. 1973. Dickert et al.; U.S. Patem 4 42^ 769 

EmyiaSfil North Amencan Edition, pages 317-324 (1986). each incorporated 
herein by reference. 

The emulsion may also contain an antt-foaming agent to minimize foaming 
upon appUcation to the skin. Anti-foaming agents Inchide high molecular weight 
siUcones and other materials weU known in the art for such use. 

Suitable emulsions may have a wide range of viscosities, depending on the 
desired product form. Exemplary low viscosity emulsions, which are preferred, have 
a viscosity of about 50 centistokes or less, more preferably about 10 centistokes or 
less, most preferably about 5 centistokes or less. 

Preferred water-in-silicone and oU-in-water emulsions are described in greater 



wo 97/39733 

PCT/yS97/tf6«HQ 

detail below. 

Preferred water-in-siiicone emuUinn. «<• ♦u 

The continuous silicone phase contain. . 
vdude for ,he option! r«i«id 1^/!!? """^ " 

«'g»opolysaox«»„a.„dl«\h«,.kou,50%by jT^ 

50./., prrfina,^, s„„ ^ 9,1ri J^"* " 

to rtKHtt 99 9./. am) ^ „ . ' ""^ P««««y »oin about 

Of conLoJ:;:::v:^: t 

provide moits oxidaiv. aability to the ,J»o1h 

"-ntp-*.. ^-^^ «z^^rz"i:'^'"'^'^ 

l»'y<''8»«il<>»«oil. Coi«:B,mUo«,„fr , w-centmions of the 

D"-"** II l99Sn T '^'"'^ ^ No. 08/570,275, filed 

reference. * ^* KHebrand, incorporated herein by 

The organopolysiloxane oil for use in th^ 

"»d in thi, con,e« ref«s ,0 a,o« silico™, tf!^ ZT*. ^ "™ « 
««l l»ve . lUA poin, fuirfe, „™ .ZT "* "^"l ""-^ conditions 

Suit-* o,8»op,„^o«n., cTb. .^"ZT" '"'•"aicon. oil,. 

from . wide vuieiy of silicones 
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sp«««.g a broad amge of ,ol«m,i.s .nd viscoda... Example. „f ^i,^, 
°TZ^""' '"^"^ Po'yaMaao«n«. cyclic polyalkylsiloxa^^ ^ 

Polyallcylsao^ne, useful in the composiUon herein include polyalkylsiloxanes 
w, h v«cos.t.es of from about 0.5 to about 1,000,000 centistolces at 25-C Such 

R3S.O[R2S.O],SiR3 wherem R i, an allcyl group having from one to about 30 
carton atoms (preferably R i, methyl or ethyl, more preferably methyl; also mixed 
aUcylgroups can be used in the same molecule), and x is an integer from 0 to about 
10.000, chosen to achieve the desired molecular weight which can range to over 
about 10,000.000. Commercially available polyalkylsiloxanes include the 
poiydrntethylsUoxanes. which are also known as dimethicones. ex«nples of which 
mclude the VicasU® series sold by General Electric Company and the Dow Corning 
® 200 series sold by Dow Coming Corporation. Specific examples of suitable 
polydmiethylsUoxanes include Dow Conung® 200 fluid having a viscosity of 0 65 
centistokes and a boUing point of lOOX. Dow Coming® 225 fluid having a viscosity 
of 10 centistokes and a boiling point greater than 200°C. and Dow Coming® 200 
fluids having viscosities of 50, 350, and 12,500 centistokes, respectively, and boiling 
points greater than 200-C. Suitable dimethicones include those represented by the 
chemical formula (CH3)3SiO[(CH3)2SiO]JCH3RSiO]ySi(CH3)3 wherein R is 
straight or branched chain alkyl having from two to about 30 carbon atoms and x and 
y are each integers of 1 or greater selected to achieve the desired molecular weight 
which can range to over about 10,000.000. Examples of these alkyl-substituted 
dunethicones include cetyi dimethicone and lauryl dimethicone. 

Cyclic polyalkylsUoxanes suitable for use in the composition include those 
represented by the chemical formula (SiR2-0]n wherein R is an alkyl group 
(preferably R is methyl or ethyl, more preferably methyl) and n is an integer from 
about 3 to about 8. more preferably n is an integer from about 3 to about 7. and most 
preferably n is an integer from about 4 to about 6. When R is methyl, these materials 
are typically referred to as cyclomethicones. CommerciaUy avaUable 
cyclomethicones inchide Dow Conung® 244 fluid having a viscosity of 2.5 
centistokes, and a boiling point of I72«C, which primarily contains the 
cyclomethicone tetramcr (i.e. n=4). Dow Coming® 344 fluid having a viscosity of 
2.5 centistokes and a boiling point of 178'C, which primarily contiuns the 
cyclomethicone pentamer (i.e. n=5), Dow Coming® 245 fluid having a viscosity of 
4.2 cemistokes and a boiling poim of 205»C, which primarily contains a mbcture of 
the cydomeUiicone tetramer and pentamer (i.e. n=4 and 5), and Dow Coming® 345 
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•bout 500. A conmwridly .wiUble triJl, . """" • '» 

<to«hico,« « Dow Con,4» 593 1^"^'^' "Id « . ™i™„ ^ 

DinwthicoiioU »e also juitabte for us, i- ,h. , 

■ypically sold « jiJ^ Comnwajiy ««Ubl. di™,tl,ic„«,|, 

" HO,. ,.02. ,„d 1403 fluidl " =»«'o"««co„. (e g. Dow Con^ 

PolyaOtylaiy, siloxtnes m abo suii^ r 

More prefemd fc, us, he™, Ji ZlT^ 

"»*in8 pote of .k«.^"t T""""^ Sui»b,e„oa.siUcon.„iUh.v.. 

' those wdl known in Ae chonicl Zt, V ^ « 

in the form of 

oil*«c.. ^ ^ "^"^ ""^ 'y-'tl-tic oUs. «»,«,,,h«ic 

The topical compositions of the nrM««* : 

^ 90... „,o,e p„f.^, «oit::ir nin:^'*" r '"•-^ "> 

from ahout 70% ,o abou. so-/, of . h "T^ 
•«l»olog,. u« ^ -ii^^ ' • *»P««< •^"eou, phase, 

P««d(*ase » «tennwd|.k„owntt, one skilled in U,. an 
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which means that the phase exists as smdl panicles or droplets that are suspended in 
and surrounded by a continuous phase. The dispersed phase is also known as the 
mtemai or discontinuous phase. The dispersed aqueous phase is a dispersion of snvdl 
aqueous particles or droplets suspended in and surrounded by the continuous silicone 
5 phase described hereinbefore. 

The aqueous phase can be water, or a combination of water and one or more 
water soluble or dispersible ingredients. Nonlimiting examples of such optional 
ingredients mclude thickeners, acids, bases, salts, chelants, gums, water-soluble or 
dispersAle alcohols and polyols, buflfers. preseivatives. sunscreening agents 
10 colorings, and the like. 

The topical compositions of the present invention wiU typically comprise from 
about 25% to about 90%. preferably from about 40% to about 80%. more preferably 
from about 60% to about 80%. water in the dispersed aqueous phase by weight of 
the composition. 

fiii) Emulsifier for disp«rrs^ pg the ag^ tyf^is phflfft 
The water-in-silicone emulsions of the present invention preferably comprise 
an emulsifier. In a preferred embodiment, the composition contains from about 0. 1% 
to about 10% emulsifier. more preferably from about 0.5% to about 7.5%, most 
preferably from about 1% to about 5%. emulsifier by weight of the composition. The 
emulsifier helps disperse and suspend the aqueous phase within the continuous 
silicone phase. 

A wide variety of emulsifying agents can be employed herein to form the 
preferred water-in-siHcone emulsion. Known or conventional emulsifying agents can 
be used in the composition, provided that the selected emulsifying agent is chemicaUy 

25 and physically compatible with essential components of the composition, and 
provides the desired dispersion characteristics. Suitable emulsifiers include siUcone 
emuisifiers, non-silicon-containing emulsifiers. and mixtures thereof, known by those 
skilled in the art for use in topical personal care products. Preferably these 
emulsifiers have an HLB value of or less than about 14. more preferably from about 2 

30 to about 14, and most preferably from about 4 to about 14. Emulsifiers having an 
HLB value outside of these ranges can be used in combination with other emulsifiers 
to achieve an efifective weighted average HLB for the combination that falls within 
these ranges. 

Silicone emulsifiers are preferred. A wide variety of siUcone emulsifiers are 
3S usefiil herein. These silicone emulsifiers are typicaUy organically modified 
organopolysiloxanea, also known to those skiUed in the an as silicone surfactants. 
Usefiil silicone emulsifiers include dimethicone copolyols. These materials are 
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polydin,«hyl silo««, which have been „H>difi.d ,o include poly.U«r »d. cH^ 
-^"■^y^ oxide Chain, po.yp„py|.„e o^,. LI^ rfl^ 

»d z«„.ri<„»c pLn. ^ "'•^^ 

^ J?.!^:!::^:'^' ^"^^ - b. de«H..d ^ 




-<CH2)„-0-(CH2Cini3o)^_H, 

and 

-{CH2)n-O-(CH2CHR30)„-(CH2CHRl0VH, 

"f H ^ "° ''^ 6om .he group 

^rbZH"^. » '0.000,000, wirh „. o, ^ 

lor^^U «, recg,^ ^ i«»«r. of copolyobl, be 

TiK chan.«l rep««„.do« depiaed above for «» rJ „,„i«i., 

f:r:::^r *™'^'""""-»"^"^»'«««'*--«««^ 

Aho „«fid herri^ ,W„«gh ^ ^ ^ 
«^co«^«rticu«. „ depict, ^ ^ ^ 

-(CH2)„-0-R5, 

wherdn r5 is . clonic, mionic, Miphoteic, or iwinerionic nioiety. 

Nonlo^o^ sample, of dimethicone copolyols «kI other siUcon. «»&ctants 
u«fcl emutafien herein include polydin«.hyUil„xan. poly«her copolymer, wi* 
P«^ polyetf«d«e oxide sidechain, polydin«U,ylsilo,«» polyeAer copolya«„ 
wU. pendam polypropylene oxide sideehain, polydinKthylsilox«» polyether 
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copolymers with pendant mixed polyethylene oxide and polypropylene oxide 
adechains, polydimethylsiloxane polyether copolymers with pendant mixed 
poly(ethylene)(propylene)oxide sidechains, polydimethylsUoxane polyether 
copolymers with pendant organobetaine sidechains, polydimethylsiloxane polyether 
copolymers with pendant carboxylate sidechains, polydimethylsUoxane polyether 
copolymers with pendant quatemaiy ammonium sidechains; and also further 
modifications of the preceding copolymers containing pendant C2^30 straight, 
branched, or cydic alkyl moieties. Examples of commercially available dimethicone 
copolyols useful herein sold by Dow Coming Corporation are Dow Coming® 190 
193, Q2-5220. 2501 Wax, 2-5324 fluid, and 3225C (this later material being sold bs 
a mixture with cyclomethicone). Cetyl dimethicone copolyol is commerdaUy 
available as a mixture with polyglyceryM isostearate (and) hexyl laurate and is sold 
under the tradename ABIL® WE.09 (available from Goldschmidt). Cetyl 
dimethicone copolyol is also commercially available as a mixture with hexyl laurate 
15 (and) polyglyceryl-3 oleate (and) cetyl dimethicone and is sold under the tradename 
ABIL® WS-08 (also available from Goldschmidt). Other nonlimiting examples of 
dimethicone copolyols also include lauiyl dimethicone copolyol, dimethicone 
copolyol acetote. diemthicone copolyol adipate. dimethicone copolyolamine. 
dimethicone copolyol behenate, dimethicone copolyol butyl ether, dimethicone 
20 copolyol hydroxy stearate, dimethicone copolyol isostearate, dimethicone copolyol 
laurate, dimethicone copolyol methyl ether, dimethicone copolyol phosphate, and 
dimethicone copolyol stearate. Ss£ International Tosmetic InpHient Dictinnary 
Fifth Edition, 1993, which is incorporated by reference herein in its entirety. 

Dimethicone copolyol emulsifiers useful herein are described, for example, in 
25 U.S. Patent No. 4,960,764, to Figueroa, Jr. et al., issued October 2, 1990; European 
Patent No. EP 330,369. to SanoGueira, pubUshed August 30, 1989; G.H. Dahms, et 
al., "New Formulation Possibilities Offered by Silicone Copolyols," Cosmetics & 
Iflilsttifil vol. no, pp. 91-100, March 1995; M.E. Carlotti et al.. "Optimization of 
W/O-S Emulsicns And Study Of The Quantitative Relationships Between Ester 
30 Structure And Emulsion Properties," J. Distiersion Science And Teehnnloyv 13(3). 
315-336 (1992); P. Hameyer, "Comparative Technological Investigations of Organic 
and Organosilicone Emulsifiers in Cosmetic Water-in-Oil Emulsion Preparations," 
HAPPI 28(4), pp. 88-128 (1991); J. Smid-Korbar et al., "Efficiency and usability of 
silicone surfactants in emulsions." Provisional rnmi^mj^^i^ n. International Jnnmal 
35 9fCo?mttig Swngg. 12, 135-139 (1990); and D.G. Krzysik et al.. "A New Silicone 
Emulsifier For Water-in-OU Systems." Dmg and Cosmetic Industrv vol. 146(4) pp. 
28-81 (April 1990); incorporated by reference herein in their entirety. 
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A«o„g ,h. non.sUicon^^™„g en,ulsifiers useful herein „e various non 
sugar esters and polyesters CI-C30 f»tt„ ^. po'yesien, aucoxylated 

28, 1973. h.« r.fe„„ees a« mcorpom^, 1^ ^ „fc«^ in emimv 

Nonl^tuig «u™p|„ „f non.«lico,«™„«ri„g enulsifiersldude- 

d.«l-nol™„, c«y. phosph^e. P„^rt«.W, gly^ pllloo^^ 

wuraie, steaFetn-20, ceteareth-20 PPn -> ^^u. ■ . 

, . • ^^^-^ """M glucose ether distearate, ceteth-10 

c«„ pKosptoe. slyce^ ^ ^ ^ ^1 

bl nii.)B-«;^.Trc^i,|,i„||^ 

Odw p««B«l topiaU eerier, include oU-in-wxer en»,lsion,, having a 
Z^tZT" ^ • -.-"soluble phase Coil phaL-) 

^«y^*^^r^^,^,^ Conc««miona of sud, 
"n-c"-.* ^ «. <™n .bc« ly. „ 20%, preferably .^ou. I-/, ,o 
^10%. ■«« p,ri«ably fiom .bo« 3S «, abou, 9V. b, weigh, of A. .epical 



Soluble fl^curing agena „ ^ ^ ^ ^ 

aoout 3 moles of ethylene oxide, saturated Cig to C30 diols. 
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saturated Cig to C30 monoglycerol ethers, saturated Cig to C30 hydroxy fatty 
acids, and mixtures thereof having a melting point of at least about 45*C. 

Preferred structuring agents include stearyl alcohol, cetyl alcohol, behenyl 
alcohol, stearic acid, palmitic acid, the polyethylene glycol ether of stearyl alcohol 

S having an average of about I to about 5 ethylene oxide units, the polyethylene glycol 
ether of cetyl alcohol having an average of about 1 to about 5 ethylene oxide units, 
and mixtures thereof More preferred structuring agents of the present invemion are 
selected from the group consisting of stearyl alcohol, cetyl alcohol, behenyl alcohol, 
the polyethylene glycol ether of stearyl alcohol having an average of about 2 ethylene 

10 oxide units (steareth-2). the polyethylene glycol ether of cetyl alcohol having an 
average of about 2 ethylene oxide units, and mixtures thereof Even more preferred 
structuring agents are selected from the group consisting of stearyl alcohol, cetyl 
alcohol, behenyl alcohol, steareth-2, and mixtures thereof Most preferred is 
steareth-2, available under the tradename of Brij® 72 from ICI Americas. 

15 (ii) HvdroDhilic surfactant 

The preferred oil-in-water emulsions comprise from about 0.05% to about 
10%, preferably from about 1% to about 6%, and more preferably from about 1% to 
about 3% of at least one hydrophilic surfactant which can disperse the hydrophobic 
materials in the water phase (percentages by weight of the topical carrier). The 

20 surfactant, at a minimum, must be hydrophilic enough to disperse in water. 

Suitable surfactants include any of a wide variety of known cationic, anionic, 
zwitterionic, and amphoteric surfactants. Sss McCutcheon's, Detergents and 
Emulsifiers. North American Edition (1986), published by Allured Publishing 
Corporation; U.S. Patent 5,011,681; U.S. Patent 4,421,769; and U.S. Patent 

25 3,755,560; these rrferences are incorporated herein by reference in their entirety. 

The exact surfactant chosen will depend upon the pH of the composition and 
the other components present. 

Preferred are cationic surfactants, especially dialkyt quaternary ammonium 
compounds, examples of which are described in U.S. Patent 5,151.209; U.S. Patent 

30 5.151,210; U.S. Patent 5,120.532; U.S. Patent 4,387,090; U.S. Patent 3,155,591; 
U.S. Patent 3,929,678; US. Patent 3,959,461; MeCuteheonV Determents & 
Emulsifiers. (North American edition 1979) M.C. Publishing Co.; and Schwartz, et 
al.. Surface Active Agents. Their Chemi stry and Technology, New York: 
Interscience Publishers, 1949; which descriptions are incorporated herein by 

35 reference. The cationic surfactants useful herein include cationic ammonium salts 
such as those having the formula: 
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R2— ff—Ra 
R4 

wherein R,. is an aUcyl group having from aboul 12 to about 30 carbon aton« «r 
~. aryi or .1^ ^oup having fro. about 12 to about 0^^::!° " 

aooul to about 22 carbon atoms, or aromatic, aryl or aUcaiyl arouos havina fr«m 

^'ZT - X is cot::,nrrx: 

n«™.. aua... n,«M sutt.^ «M «lfi«. .osyU.., lacm., ctae. g^^ 
n»x»™ , W. AddWoadly. ^ky. groups of R,, R^, R,. ^ 

g^p. c» com™ p.ly«h,hn. glyc,, pol^p^ ^.^^^^ 
Mo« p«fa.bly. R, i. » lid group *.™,g fton, *o«. ,2 .o rtcu, 22 

-^.om«R2»,d«.d ftomHor^^grou, bavin, from .bou. . .oabou. 
^ carton .,onu: Rj .„d „ ^ 

about 3 cu*on awim; and X is as described previously. 

Akmatively, other usdul cationic emnlsifien include «»no.«™jes, wlK,«n 
m the above smtcn.. r, ■„ RjCONHKCHj),. wta^ R, i, „ ^, 

*«ut 2 u, ^ 6 ™„ prefenbb. from about 2 to about 4, «»l ™,s, p,.fe,.»K, 
from ^ 2 ,o .bout 3. Nonlimiting e»mple, of these cationic «nu.sifie„ i„clu.te 
PO^mum ehlond. pbosphate. behen-nidopropy. PG 
4mon™ chlonde. ««,«nidop,opyl ethyidimonium ethosulftte, st««midopropyl 
"tanethyl (mynstyl ammonium chloride. s.e«^dopropyl dimethyl c«e«yl 

™»o™« tosytee. atearunidopropyl dimethyl ammonium chloride, 
stwmdopjopyl dimethyl «nmonium lactate, an^ E,p^ 
prefared IS behenamidopropylPGdimomum chloride. 

Nodimiting eampie, of ,„«en»,y ammonium salt cationic su,fect«>ts 
mchHle those «tact«, f^a»gn^ conaiating of cetyl ammonium chloride, cetyl 
"-momum brottud.. Umyi «nmonium chloride, lautyl «„monium bromide, stearyl 
"nmonrnm cMotide. a.«yl ammonium bromide, cetyl dimethyl ammonmm chloride 
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cetyl dimethyl ammonium bromide, lauryl dimethyl ammonium chloride. lauiyl 
dmiethy! ammonium bromide, stearyl dimethyl ammonium chloride, stearyl dimethyi 
ammonium bromide, cetyl trimethyl ammonium chloride, cetyl trimethyl ammonium 
bromide. lauryl trimethyl ammonium chloride, lauryl trimethyl ammonium bromide 
5 steaiyl trimethyl ammonium chloride, stearyl trimethyl an«nonium bromide lau^l 
dimethyl ammonium chloride, steaiyl dimethyl cetyl ditaUow dimethyl ammonium 
chlonde. dicctyl ammonium chloride, dicetyl ammonium bromide, dUauryl ammonium 
chlonde. dilauiyl ammonium bromide, disteaiyl ammonium chloride, disteaiyl 
ammonium bromide, dicetyl methyl ammonium chloride, dicetyl methyl ammonium 

10 bromide, dilauryl methyl ammonium chloride, dUauryl methyl ammonium bromide, 
distearyl methyl ammonium chloride, disteaiyl methyl ammonium bromide, and 
mixtures thereof. Additional quaternary ammonium salts include those wherein the 
Ci2 to C30 alkyi carbon chain is derived from a taJlow &tty add or from a coconut 
fatty acid. The term "taUow" refers to an alkyl group derived from taUow fatty acids 

15 (usually hydrogenated taUow &tty adds), which generally have mixtures of alkyl 
chains in the Cig to Cis range. The term "coconut" refers to an alkyl group derived 
from a coconut fetty add. which generally have mixtures of alkyl chains in the C 1 2 to 
C 14 range. Examples of quaternary ammonium salts derived from these taUow and 
coconut sources include ditallow dimethyl ammonium diloride, ditaUow dimethyi 

20 ammonium methyl sulfate, di(hydrogenated taUow) dimethyl ammonium chloride, 
di(hydrogenated taUow) dimethyl ammonium acetate, ditallow dipropyl ammonium 
phosphate, ditallow dimethyl ammonium nitrate. di(coconutalkyl)dimethyl ammonium 
chloride, di(coconutalkyl)dimethyl ammonium bromide, tallow ammonium chloride, 
coconut ammonium chloride, steanunidopropyl PG-dimonium chloride phosphate, 

25 stearamidopropyl ethyldimonium ethosulfate. stcaramidopropyl dimethyl (myristyl 
acetate) ammonium chloride, stearamidopropyl dimethyl cetearyl ammonium tosylate, 
stearamidopropyl dimethyl ammonium chloride, stearamidopropyl dimethyl 
ammonhim lactate, and mixtures thereof An example of a quaternary ammonium 
compound having an alkyl group with an ester linkage is ditallowyl oxycthyl dimethyl 

30 ammonhim chloride. 

More preferred cattonic surfactants are those selected from the group 
consisting of behenamidopropyl PG dimonium chloride. dUauryl dimethyl ammonium 
chloride, disteaiyl dimethyl ammonium chloride, dimyristyl dimethyl ammonium 
chloride, dipalmityl dimethyl ammonium chloride, distearyl dimethyl ammonium 

35 chloride, stearamidopropyl PG-dimonium chloride phosphate, stearamidopropyl 
ethyidiammoniuffl ethosulfate, stearamidopropyl dimethyl (myristyl acetate) 
ammonium chloride, stearamidopropyl dimethyl cetearyl ammonium tosylate. 
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«««midopropy, dim«l,yl «™K«i,«, chloride, stcr^dopropyl dim«hy. 

Moa pr^ c«k»ic sorOcmis « from u,e group 

co„»«„g of bel«™^Op™p„ po di™,™™, chloride ^ da«.hy. J„„Z 

cWoridft dv.l™^ d<««M a™»nium chlorid.. «»| ™xtu«, 

A prefc^rt coo««aion of c«iomc mftcum arf . 

«P~..lly who, «.ch . cmbin^ion conui™ ionic ...i/or U,^ ^ ^SvL 

and octyl methoxycinnamate. 

A "<«« variety of anionic a«ftca„B„ .bo useMhemn. Sa eg US 
™on»ra.«i hcre^ by reference in i« emir«y. Nonlimiting e»u«pl« of anionic 

alM 0, .lto,yl of from abou. 10 to about 30 ca*on atonj an^M i . w.«.„|ubl. 
cauon »ich « ^nonimn, sodiun^ potasium .nd triethanoUnune. NonlinAin. 
«<«"P1« of the* i«,hiona.«, include those alkoyl i«thion«es sel«,ed from dte 
Sroup co«««u,g of «nm„nium cocoyi i«thion.te, sodium cocoyi isethionate 
sodtum Uuroyi t^thionat.. sodium ste.royU«.hion«e, and mixtures thereof 

ROSO3M «d R0(CjH,0)^S03M. wherdn R is llcyl or alkenyl of from about 10 
.0 about 30 crton «on,s. X i. from about I to abou, 10. and M is a ^er-solubl. 
catK««d. « «nnionium,«»iium.po.,a»„m«,,ri«hM Another suitable 

ctoof «»o«h: «^ „ .he wa^-solubl. aalu .f .he organic, suliiuic acid 
nactaon products of the general fomiula: 
RJ-SO3-M 

wherein R, is chosen from the group consisting of . straight or branched chain, 
san^ted diph«ic hydrocarbon radical having from about 8 to dK,ut 24. preferably 
about 10 to about 16. carbon atoms; and M is a cation. StiU other anionic synthetic 
suActants i^dude the class designated as sucdn««ates. olefin sulfonates having 
about 12 to dKnit 24 carbon atoms, and P-alkytexy alkane sulfonates. Examples of 
these materials are sodium lauiyl sulfiue and ammonium lauiyl sulfate 

Other anionic materials useful herein are soaps (i.e. alkali metal salts e g 
sodmm or potassium salts) of fatty acids, typically having from about 8 to abJut 24 
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carbon atoms, preferably from about 10 to about 20 carbon atoms. The fatty acids 
used in making the soaps can be obtained from natural sources such as, for instance, 
plant or animal^erived glycerides (e.g., palm oil, coconut oil, soybean oU, castor oU, 
tallow, lard, etc.) The fatty adds can also be syntheticaUy prepared. Soaps are 
5 described in more detail in U.S. Patent No. 4.557,853, cited above. 

Amphoteric and zwitterionic surftctants are also useful herein. Examples of 
amphoteric and zwitterionic sur&ctants which can be used in the compositions of the 
present invention are those which are broadly described as derivatives of aliphatic 
secondary and tertiary amines in which the aUphatic radical can be straight or 

10 branched chain and wherein one of the aliphatic substituents contains from about 8 
to about 22 carbon atoms (preferably Cg - Cig) and one contains an anionic water 
solubUizing group, e.g.. carboxy. sulfonate, sulfate, phosphate, or phosphonate. 
Examples are alkyl imino acetates, and iminodialkanoates and aminoalkanoates of the 
formulas RN[CH2)„C02M]2 and RNH(CH2)^C02M wherein m is from 1 to 4, R 

15 is a C8-C22 alkyl or alkenyl. and M is H, alkali metal, alkaline earth metal 
ammonium, or alkanolammonium. Also included are imidazolinium and ammonium 
derivatives. Specific examples of suitable amphoteric surfactants include sodium 
3-dodecyl-aminopropionate, sodium 3>dodecylaminopropane sulfonate. 
N-alkyltaurines such as the one prepared by reacting dodecylamine with sodium 

20 isethionate according to the teaching of U. S. Patent 2,658.072 which is incorporated 
herein by reference in its entirety, N-higher alkyl aspartic acids such as those 
produced according to the teaching of U.S. Patent 2,438.091 which is incorporated 
herein by reference in its entirety; and the products sold under the trade name 
"Miianol" and described in U.S. Patent 2.528,378. which is incorporated herein by 

25 reference in its entirety. Other examples of useful amphoterics include phosphates, 
such as coamidopropyl PG-dimonium chloride phosphate (commercially available as 
Monaquat PTC. from Mona Corp.). 

Also useful herein as amphoteric or zwitterionic sur&ctants are the betaines. 
Examples of betaines include the higher alkyl betaines, such as coco dimethyl 

30 carboxymethyl betaine, lauryl dimethyl carboxymethyl betaine, lauryl dimethyl 
alphacarboxyethyl betaine, cetyl dimethyl carboxymethyl betaine, cetyl dimethyl 
betaine (available as Lonzaine 16SP from Lonza Corp.), lauryl bis-(2-hydroxyethyl) 
carboxymethyl betaine, stearyl bis-(2-hydroxypropyi) carboxymethyl betaine, oleyl 
dimethyl gamma-carboxypropyl betaine, lauryl 

35 bis-(2-hydroxypropyl)alpha-carboxyethyl betaine, coco dimethyl sulfopropyl betaine, 
stearyl dimethyl sulfopropyl betaine, lauryl dimethyl sulfoethyl betaine, lauryl 
bisK2-hydroxyethyl) sulfopropyl betaine, and amidobetaines and amidosulfobetaines 
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oleyl 1^ 0«*lable « »pho<«ie Velv„ex OLB-50 6om H«Jcd) aJi 
CBS from Rhone-Poulenc), and the tlkinovi Miraaine 
is sodium Uuroy. sarcosTe '""^'^^ ' "-"Pl. of which 

ab«.. 90./. „„e, by weigh, of U,, .„;^"'J^t •» 

hvd,„»hll,' 'f""""" " " ""**™"» Pl»«. The 

Mrophob.c eomain ^ .^^^ ^ ^ Th^ 

^ .0 sd.co«-„ emulsio™, .nd od« Oil. «„i Bpid, «^ „ 

above m reference to emulsioos. •» "<=«™ea 

lodon, of «*i«t im-«,do^ inciudtag bu. no. Ii™,ed ,. 

louona and oeanu. n„y comprise a d«n,a.ologic.lly accepuO,!, en«me„, s«h 

u-d ^ refaa ,0 a nmerial uarful for ,he prevention or refief of 

^ """H ^ t„ ^ .ro^ ^ A wide v„i«y of 

anoUienij are Icnown and may be used h<.«., ^ 
IfiAOBtoa. 2nd Edmon, Vol. 1. pp. 32-0 (1972). incorpor^edZS^XT 
co«»-» nun«c«a ««npl., of nrneHal, .«uble as an e™ili«„. I p^„^ 

P««w«l>ly from Of atom 0. 1 to or about 5%, e.g.. 3%. 

to the present invention g««,lly comprise a 

i^'.vrr'x'^ °"' " »»"- 

-»ut m to about preferably ftom ^ 6(»4 to abo« SO-^. w.^; .„d the 
v-tanun B3 confound in the above descib«l an»«,ts. A c«n typicaUy comprise, 
from about 5% to about sno/ ^ . • /k wmpnses 

to aoout 50%. preferably from about 10% to about 20% of 
emoilient; from about 45% to about 85%. preferably from about 50% to about 75%, 
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water, and the vitamin B3 compound in the above described amounts. 

Ointments of the present invention may comprise a simple carrier base of 
animal or vegetable oils or semi-solid hydrocarbons (oleaginous); absorption 
ointment bases which absorb water to form emulsions; or water soluble carriers, e g., 

5 a water soluble solution carrier. Ointments may further comprise a thickening agent, 
such as described in Sagarin, Cosmetics Sc ience and T^f| n^|ogy 2nd Edition, Vol 
I, pp. 72-73 (1972), incorporated herein by reference, and/or an emollient. For 
example, an ointment may comprise from about 2% to about 10% of an emollient; 
from about 0. 1% to about 2% of a thickening agent; and the vitamin B3 compound in 

10 the above described amount. 

Compositions of this invention usefiil for cleansing ("cleansers") are 
formulated with a suitable carrier, e.g., as described above, and preferably contain, in 
addition to the vitamin B3 compound in the above described amounts, from about 
1% to about 90%, more preferably from about 5% to about 10%, of a 

15 dermatologicaily acceptable sur&ctant. The surfactant is suitably selected from 
anionic, nonionic, zwitterionic, amphoteric and ampholytic surfactants, as well as 
mixtures of these sur&ctants. Such surfactants are well known to those skilled in the 
detergency art. Nonlimiting examples of possible surfactants include isoccteth-20, 
sodium methyl cocoyl taurate, sodium methyl oleoyl taurate, and sodium lauryl 

20 sulfate. See U.S. Patent No. 4,800,197, to Kowcz et al., issued January 24, 1989, 
which is incorporated herein by reference in its entirety, for exemplary surfactants 
useful herein. Examples of a broad variety of additional surfactants useful herein are 
described in McCutcheon's Detergent s and Emulsifiers North American Edition 
(1986), published by Allured Publishing Corporation, which is incorporated herein by 

25 reference in its entirety. The cleansing compositions can optionally contain, at their 
art-established levels, other materials which are conventionally used in cleansing 
compositions. 

The physical form of the cleansing compositions is not critical. The 
compositions can be, for example, formulated as toilet bars, liquids, shampoos, bath 

30 gels, hair conditioners, hair tonics, pastes, or mousses. Toilet bars are most preferred 
since this is the form of cleansing agent most commonly used to wash the skin. 
Rinse-ofif cleansing compositions, such as shampoos, require a delivery system 
adequate to deposit sufBcient levels of actives on the skin and scalp. A preferred 
delivery system involves the use of insoluble complexes. For a more complete 

35 disclosure of such delivery sytems, see U.S. Patent 4,835,148, Barford et al., issued 
May 30, 1989, incorporated herein by reference in its entirety. 

As used herein, the term **foundation" refers to a liquid, semi-liquid, semi- 
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»lkl or „Ud Sid. co^etic which tadud«. bu. is no. Wted ,„ l„,i„„3 creams 

the skin, such as over the fece tn j ^ 
.ypicaly used .0 provide » a^rCrjl ~ '"^""^ 
powder and .he L. ,^7^"^ ""^ " 
app«««e ,0 U» skin Fc^TT"" ""^^ """"^ 
d.n.a.ol„giCiy.ccepubleca^rtllj ' ''^^ ' 
convenUonai i„g™J„ sucTTo^ 

w«<e,.s«biliza^.ndU,eliIc. lll,^^ ""^"^ 

S«iai No. 08/450,96,, filed on^jr,!^ 1" "^"^ 

D^- o = ^ . . "iw on Apru 28, 1995 in the names of Marda L Canter 

Bran, OBarford, and Bnan D. Ho«ch..r. U«„pora«d h.r«„ by referee 

^ -«u, 4 .o abou. 7. ai«, ixon. about 4.S » a^5 ' 

•n» .opicd compositions of the pre«„t i„v«mon may compH,. . ^. 
«n^ of oj^ona, componen., provided that ^ch option! com^'ell 

«d do no. undtiy «,pa„ lability. eBBcacy or other us. be«=fi.s associated with Z 

co«,p«*te w«h U» v,.«nin B, compound such that its activity doe, not decreal 
-^br. P«fa-,lyno.toany.gmfic«„.„.„, overause^l penod (prelZ 
at l«t two y.« ^de, nonna, .teg. conditions,. For «<.m ^e sC 

^ « pr.fa.bly avoHted. Optional comp«»«, may be dispe,s«i, dissolv«i or 
the Ucemih. earner of the pr«attcompoi,io,B. 

OpSooal ««vonenu indud. a^hedc agott, and od«, «:tiv. agen,, por 
example, u» c^nposition, m^ indude atao,b«,a. .br^ive,. .g^,, 
a.t.foamn,g agott^ "^'^ '"«<^ Mological additive. buLng 

^ b*ng choniC additive,, cosmetic biocides. denaturants. cosm«i! 

dn-g aanngoita, extonal Bm kmcn. humectams 

oi»ne™g 6ag,««3. pi8m««,, coloring,. «««ial oiH akin sa^ 

"othing agems, skin healing .gen^ pH «,j„„„^ pu„^^ 

pr«rv«ive enhances. propdI««,, reducing agoua. additional sldn! 
condmonmg aga,ts, sbn p™«r.a„„ ^i„, ^ 



wo 97/39733 



26 



suntlocks, ultraviolet light absorbers or , "™"<»«. 

anUoxid^ts a„d/or rail, .^^1, ZZf ""''^ "^"^ 

.g«Ks. anti-irtan^or, 

.e..s.e.oa,,^o,g..:M^:r.rrjr::^freor^^ 

e«r««. Such other in«eh.|, i« k,K>wn in th, .„ „ 7" '»»">' 

^..rials are described in HMZ^^^^Vrt:' 

PubUshers. London m2) X t^^Z^t! E^. H-ry & Willonson (Hill 

Llebem^ Kieger . B Jl., V^TT^^'f!^:^^'^^^ 



'•'^^'«"f<»™'tece,tuncompo,n,dsm.yneg.ti«|yin^rt.^ 
Wearanc. benefits otherwise provided by the vit»nin Bj cLp^ ^ 

bound or hnuted by theoty. it is believed that these compound. n»y Z ^ 

Z^Z' T7 '° - believe, .0 h.« a 

^vdy h.gh mol«»la, weight which decrease, their .vailrt«lity to the sidn 

u. o« en^odimen. of the invention the co„,posid„ns do no. co^ 
^ compound, or compounds which are capable of fom^ ,i^y ,a^. 

»mpo««o« com-ns tte. con,»,unds or compounds which are capable of fo™ng 
Urge compl™, «,h .h. vn«nto Bj confound, one or more of the approach^ 

pr«»usl,d.«nWh.,«nfo,™inin,iai,^ or preventing t^ 
complexes are preferred. 

For ««„ple. the impnct of such compounds on the efiBcacy of the vitamin B3 
compound debases with a decrease in pH «ich that pH adjustments can be 
employed to minimize or obviate such effects. For example, when the composition 
contains N-acetyLL^eine. the pH of the composition is preferably adjusted to 
fit.m about 2 to about 5. more preferably from about 3 to about 4. The adjustment 
of pH to obviate substantial impacts on efficacy is weU within the level of ordinary 
skill in the art. 

Specific examples of optional components include the foBowing. The active 
mgredicnts useful herein are categorized by their cosmetic and/or therapeutic benefit 
or their postulated mode of action. However, it is to be undemood that the active 
uigredients usefiil herein can in some instances provide more than one cosmetic 
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aiKi/or therapeutic benefit or operate via n.ore than one mode of action. Therefore 
dasstfications herein are made for the sake of convenience and are not intended to 
Umt the active ingredient to that particular application or applications Usted 
A. Anti-Inflammi^^^ry ^p^i^ 

A safe and eflfective amount of an anti-inflanmutpry agent may be added to 
the composmons of the subjea invention, preferably from about 0.1% to about 10% 
more preferably from about 0.5% to about S%, of the composition. The anti^ 
.nflammaton. agent enhances the skin appear«,ce benefits of the present invention, 
eg., such agents contribute to a more uniform and acceptable skin tone or color 
The exact amount of anti-inflammatory agent to be used in the compositions will 
depend on the panicular anti-inflammatory agent utilized since such agents vary 
widely in potency. 

Steroidal anti-inflammatory agents, including but not limited to 
comcosteroids such as hydrocortisone, hydroxyltriamcinolone. alpha-methy! 
dexamethasone, dexamethasone-phosphate. beclomethasone dipropionates. 
dobetasol valerate, desonide, desoxymethasone. desoxycorticosterone acetate, 
dexamethasone, dichlorisone. diflorasone diacetate, diflucortolone valerate 
fluadrenolone, fluclorolone acetonide. fludroconisone. flumethasone pivalate 
fluosmolone acetonide. fluocinonide. flucortine butylesters. fluocortolone* 
fluprednidene (fluprednylidene) acetate, flurandrenolone, halcinonide. hydrocortisone 
acetate, hydrocortisone butyrate, methylprednisolone. triamcinolone acetonide 
cortisone, cortodoxone. flucetonide. fludrocortisone, difluorosone diacetate 
fluradrenolone. fludroconisone. diflurosone diacetate. fluradrenolone acetonide 
medrysone. amcinafel. amdnafide. betamethasone and the balance of its esters' 
dUoroprednisone. dilorprednisone acetate, clocortdone. clescinolone. dichlorisone" 
diflurprednate. fludoronide. flunisolide. fluoromethalone. fluperolone 
fluprednisotone. hydrocortisone valerate, hydrocortisone cyclopentylpropionate* 
hydrccortamate. meprednisone, paramethaaone. prednisolone, prednisone, 
bedomethasone dipropionate. triamdnolone, and mixtures thereof may be used. The 
preferred steroidal anti-inflammatory for use is hydrocortisone. 

A second class of anti-inflammatory agents which is usefiil in the 
compositions indudes the nonsteroidal anti-inflammatory agents. The variety of 
compounds encompassed by this group are weU-known to tiiose skiUed in the art 
For detailed disclosure of the chemical structure, syndiesis. side effects, etc. of non- 
steroidal anti-inflammatory agents, reference may be had to standard texts, including 
Anti-ipflammatory yid Anti-RhgimaTjc Vnm K.D. Rainsford, Vol. I-III, CRC 
Press. Boca Raton. (1985). and A^ti-inflammatorv Aeent, r^^^^r. 
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PlamiaeQlfigy. l. R.A. Scherrer. et al.. Academic Press. New York (1974) each 
incorporated herein by reference. 

Specific non-steroidal anti-inflammatory agents useful in the composition 
mvention mclude, but are not limited to: 

CP-14 3M '"'^^'^'^ 

2) the saUcylates. such as aspirin, disalcid. benorylate, trilisate, safapim 
solpnn, diflunisal, and fendosai; 

3) the acetic acid derivatives, such as diclofenac, fendofenac 
mdomethacm, sulindac, tolmetin, isoxepac, furofenac. tiopinac, zidometacin] 
acematecm, fentiazac. zomepirac. clindanac, oxepinac, felbinac, and ketorolac; 

4) the fenamates, such as mefenamic. meclofenamic. flufenamic. niflumic. 
and tolfenamic adds; 

5) the propionic acid derivatives, such as ibuprofen, naproxen, 
benoxaprofen. flurbiprofen, ketoprofen, fenoprofen, fenbufcn, indopropfen, 
pirprofen, carprofen, oxaproan, pranoprofen, miroprofen, tioxaprofen. suprofen. 
alminoprofen, and tiaprofenic; and 

6) the pyrazoles, such as phenylbutazone, oxyphenbutazone. feprazone, 
azapropazone, and trimethazone. 

Mixtures of these non-steroidal anti-inflammatoiy agents may also be 
employed, as wcU as the dermatologically acceptable salts and esters of these agents. 
For example, etofenamate, a flufenamic add derivative, is particulariy useful for 
topical appUcation. Of the nonsteroidal anti-inflammatoiy agents, ibuprofen, 
naproxen, flufenamic acid, etofenamate, aspirin, mefenamic add, meclofenamic acid, 
piroxicam and felbinac are preferred; ibuprofen. naproxen, etofenamate, aspirin and 
flufenamic add are most preferred. 

FinaUy. s<>called "natural" anti-inflammatory agents are useful in methods of 
tiie subject invention. Such agents may suitia)ly be obtitined as an extract by suitable 
physical and/or chemical isolation from natural sources (e.g., plants, fiingi. by- 
products of microorganisms). For example. candeliUa wax, alpha bisabolol. aloe 
vera, ManjisUia (extracted from plants in the genus Rubia. particulariy Rubia 
Qsmm, and Guggal (extraaed from plants in the genus Comminhnn. particulariy 
CoimniphQra Mwkul). kola extract, chamomile, and sea whip extract, may be used. 

Additional anti-inflammatory agents useful herein indude compounds of the 
Licorice (the plant genua/spedes dYSfYTThia giflbri!) family, induding glycyrriietic 
add, glycyrrhizic add, and derivatives thereof (c.g., salts and esters). Suitable salts 
of the foregoing compounds indude metal and ammonium salts. Suitable esters 
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include C2 - €34 saturated or unsaturated esters of the acids, preferably Cm - C7. 
more pceferably C,, - C24. Specific examples of the foregomg include oil solubUi 

TUT^"^ ^"^^ ^'^^'^^^ ^'^ monoammonium 
g^ycyrrhanate. monopotassium glycyrrhizinate. dipotassium glycyrrhizinate I -beta 
giycyrrhetic add, ste«yl glycynhetinate, and 3.slea^,oxy-giycyrrhetinic add. and 
d.sod.um 3-succmyloxy.beta.glycyrrhetin.te. Stca^^l glycyrrhetin^e is preferred 

In a preferred embodiment, the compositions of the present invention also 
cont^ a retmoid. The vitamin B3 compound «»d retinoid provide unexpected 
benefits u, regulatmg skin condition, especidly in therapeutically regulating signs of 
skin aging. more especially wrinkles, lines, and pores. Without intending to be bound 
or otherwise limited by theory, it is believed that the vitamin B3 compound increases 
the conversion of certain retinoids to trans-retinoic acid, which is beUeved to be the 
b.olog,caUy active form of the retinoid, to provide synergistic regulation of skin 
condmon (namely, increased conversion for retinol, retinol esters, and retinal) In 
addmon, the vitamin B3 compound unexpeaedly mitigates redness, inflammation, 
dermautis and the like which may otherwise be associated with topical appUcation of 
retmoid (often referred to. and hereinafter alternatively referred to as "retinoid 
dermat,t«-). Furthermore, the combined vitamin B3 compound and retinoid tend to 
increase the amount and activity of thioredoxin, which tends to increase collagen 
«pression leveU via the protein AP-1. Therefore, the present invention enables 
reduced active levels, and therefore reduced potential for retinoid dermatitis, while 
retaimng significant positive skin conditioning benefits. In addition, higher levels of 
retmoid may still be used to obtain greater skin conditioning efficacy, without 
undesirable retinoid dermatitis occurring. 

As used herein, "retinoid" includes aU natural and/or synthetic analogs of 
Vrtamm A or retinoHike compounds which possess the biological activity of Vitamin 
A m the skin as weU as the geometric isomen and stereoisomers of these compounds 
The retmoid is prefenbly retinol, retinol esters (e.g.. C2 - C22 alkyl esters of retinol. 
uKluding retinyl palmitate, retinyl acetate, retinyl proprionate). retinal, «id/or retinoic 
aad (including all-trans retinoic add and/or IS^is-retinoic add), more preferably 
retmoids other than retinoic add. These compounds are weU known in the an and 
are commerdaUy available from a number of sources, e.g.. Sigma Chemical Company 
(St. Uuis, MO), and Boerhinger Mamihdm (IndianapoUs. IN). Other retinoids 
which are useful herein are described in U.S. Patent Nos. 4.677,120, issued Jun 30 
1987 to Parish ct al.; 4,885.31 1, issued Dec. 5. 1989 to Parish et al • 5 049 584 
issued Sep. 17. 1991 to PurceU et al.; 5.124.356. issued Jun. 23. 1992 to Purcell ei 
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al .; and Reissue 34.075, issued Sep. 22, 1992 to PurceU et al.. Other suitable 
retinoids are tocopheryl-retinoate [tocopherol ester of retinoic acid (trans- or cis-). 
adapalene {6-{3Kl.adanumtyl)-4-methoxyphenyl]-2.naphthoic acid}, and tazarotenii 
(ethyl 6-(2.(4.4-dimethyithiochroman-6.yl).ethynyI]nicotinatc). One or more 
retinoids may be used herein. Preferred retinoids are rctihol, retinyl palmitate. retinyl 
acetate, retinyl proprionate. retinal and combinations thereof More preferred are 
retinol and retinyl palmitate. 

The retinoid may be included as the substantially pure material, or as an 
extract obtained by suitable physical and/or chemical isolation from natural (e.g.. 
plant) sources. The retinoid is preferably substantially pure, more preferably 
essentially pure. 

The compositions of this invention may contain a safe and effective amount of 
the retinoid, such that the resultant composition is safe and effective for regulating 
skin condition, preferably for regulating visible and/or tactOe discontinuities in skin, 
njore preferably for regulating signs of skin aging, even more preferably for 
regulating visible and/or tactile discontinuities in skin texture associated with skin 
aging. The compositions preferably contain from or about 0.005% to or about 2%, 
more preferably 0.01% to or about 2%. retinoid. Retinol is most preferably used in 
an amount of from or about 0.01% to *r about 0.15%; retinol esten are most 
20 preferably used in an amount of from or about 0.01% to or about 2% (e.g., about 
1%); retinoic adds arc most preferably used in an amount of from or about 0.01% to 
or about 0.25%; tocopheryl-retinoate [tocopherol ester of retinoic acid (trans- or 
cis), adapalene {6-[3-(l-adamantyl)-4-methoxyphenyl]-2-naphthoic acid), and 
tazarotene are most preferably used in an amount of from or about 0.01% to or about 
25 2%. When the composition contains a retinoid, the vitamin B3 compound is 
preferably used in an amount of from or about 0.1% to or about 10%. more 
preferably from or about 2% to or about 5%. 
C. Antimicrobial Ayents 

As used herein, "antimicrobial agent" means a compound capable of 
30 destroying microbes, preventing the developmem of microbes or preventing the 
pathogenic action of microbes. Antimicrobial agents are usefiil. for example, in 
controlling acne. A safe and effective amount of an antimicrobial agent may be 
added to compositions of the subject invention, preferably from about 0.001% to 
about 10%. more preferably from about 0.01% to about 5%. also torn about 0.05% 
35 to about 2% or from about 0.05% to about 1% of the compositions. Preferred 
antimiaobial agents useful in the subject invention are benzoyl peroxide, 
erythromycin, tetracycline, clindamycin, azelaic add, and sulfur resorcinol. 
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» target organ for the subject invention is mammaUan sirin n , 

5 anuandrogcns mclude pregnendone (and its derivatives)^!; 

alkyl substituted bicydo allcanes (eg etlZT Tk- ' ^^^^enated 
-^eted by Chanta, ^^^^rrr^ tf^^^ - 
ETHOCYN and CYOCTOL and 2^5^k« u ^^"^ ^"^^ 

oieano^c ac.d. Suitab J^L:.^,':^^!!^^^ 

^ and .355.32. both issued to Kas^^ I ott^^g^r ^ T''' 
respectively, each incorporated herein by reference 

Exposure to ultraviolet lieht can r*«.i* • 
Change Of U,. '2;^' "«< 

sunblocks ^aybeorga^c or inorg«,ic. S"«^e or 

aminobenro c add. its salt* »nA a ' example: p- 

- kj IT, / ''"V<l«wyi«phllimc add «ndiu salts- o-m^ 

^Mrox,b,pha,y.di«Jfo,^; cou™.^ ^ (7.»ydr«v 7 

envauves (e.g.. hexaethylether); (butyl carbotol) (6-propyl 
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pipcronyl) ether; hydroquinone; benzophenoncs (oxybenzcne, sulisobenzone, 
dioxybenzonc, benzoresorcinol, 2,2\4.4'-tetrahydroxybcn2ophenone, 2,2^-dihydroxy- 
4,4-dimcthoxyb«i2ophenonc, octabcnzone; 4.isopropyldiben2oyimcthanc; 
butylmethoxydibenzoylmethane; etocrylcne; octocrylene; [3-(4-methyibenzyiidcne 

5 bonian-2-onc) and 4-isopropyt-di-benzoyimethane. 

Of these, 2-ethylhexyl-p-methoxycinnainate (commercially available as 
PARSOL MCX), 4,4*-j-butyl methoxydibenzoyUmethane (commercially available as 
PARSOL 1789X 2-hydroxy-4-methoxybcnzophenone, octyldimethyl-p-aminobenzoic 
acid, digalloyitrioleale, 2,2-dihydroxy-4.methoxyben2ophcnone, ethyl-4- 

10 (bis(hydroxy.propyl))aminobcnzoaie, 2-ethylhcxyl-2-cyano-3.3.diphcnylacrylatc, 2- 
ethylhcxyl-salicylatc, glyccfyl-p-aminobcnzoate, 3,3,5-tri-methylcyclohexylsalicylatc, 
methylanthranilate, p-dimcthyl-aminobenzoic acid or aminobenzoate, 2-ethylhcxyl-p- 
dimethyUamino-benzoate, 2-phefiylbenzimidazole-S-suifonic acid, 2-(p- 
dimethylaminophenyl)-S-sulfonicbenzoxazoic acid, octocrylene and mixtures of these 

IS compounds, are preferred. 

More preferred organic sunscreens useful in the compositions useful in the 
subject invention are 2-ethylhexyi-p-methoxycinnamate, butylmethoxydibenzoyl- 
methane, 2-hydroxy*4*methoxybenzo-phenone, 2«phenylbenzimidazole-S-sulfonic 
acid, octyldimethyl-p-aminobenzoic acid, octocrylene and mbctures thereof 

20 Also particularly useful in the compositions are sunscreens such as those 

disclosed in U.S. Patent No. 4,937,370 issued to Sabatelli on June 26, 1990, and 
U.S. Patent No. 4,999,186 issued to Sabatelli & Spimak on March 12, 1991, both of 
which are incorporated herein by reference. The sunscreening agents disclosed 
therein have, in a single molecule, two distinct chromophore moieties which exhibit 

25 dififcrent ultra-violet radiation absorption spectra. One of the chromophore moieties 
absorbs predominantly in the UVB radiation range and the other absorbs strongly in 
the UVA radiation range. 

Preferred members of this class of sunscreening agents are 4-N,N-(2- 
ethylhexyl)methy{-aniinobenzoic acid ester of 2,4-dihydroxybenzophenone; N,N-di- 

30 (2-ethylhcxyl>4-aminobenzoic acid ester with 4-hydroxydibenzoylmethane; 4-N,N- 
(2-^ylhcxyl)mcthyl-aminobenzoic acid ester with 4-hydroxydibenzoylmethane; 4- 
N,N-(2-ethylhexyl)methyl-aminobenzoic acid ester of 2-hydroxy-4-(2- 
hydroxyethoxy)benzophenone; 4-N,N-<2-ethylhexyl)-methylaminobenzoic acid ester 
of 4-<2-hydroxyethoxy)dibenzoylmethane; N,N-di-<2-ethylhexyl)-4-aminobenzoic 

35 acid ester of 2-hydroxy-4-(2-hydroxyethoxy)bcnzophenonc; and N,N-di-<2- 
ethyihexyl>4-aminobenzoic acid ester of 4-(2-hydroxyethoxy)dibenzoylmethane and 
mixtures thereof 
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A safe and effective amount of the sunscreen nr. m 

An agent may also be added to anv of 
invention to improve the skin substantivity of those Lmno v; ^ 

B^ct ««,^May5, ,9,7, 

Prefar^i composition, of *c «.bjec, inv^tion indu^ „ .n^-o^^ 

can cause ujcreased scaling or texture changes in the stratum 

A «fe ««i effiMiw of ,„ „ti^^d„y„ji^ _ 

» .h. c«.po*io« Of U„ ^ ^ 

^"T"^""^*^ i'/..o.b,u,5./.. ,frt.co,„p„i,o„ 
J^r;-*"^ «v«g« such « aortic add (vi,™„ C) „d i« 
"ooAyl earn of fttty .ddj, .scofbic Kid derivatives r.. 

"copi^C b«,,H«., H,dmxy b«oic add, u«r sahs. eCTxy^T, 

i^ri^ sT ""^ *^ -""^ «^ i« 

Tu ^ '""^ «*». antos (eg NN- 
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dismutasc. silymarin, tea extraas, grape skin/seed extracts, melanin, and rosemary 
extracts may be used. Preferred anti-oxidants/radical scavengers are selected from 
tocopherol sorbate and other esters of tocopherol, more preferably tocopherol 
sorbate. For example, the use of tocopherol sorbate in topical compositions and 
appUcable to the present invention is described in U.S. Patent No. 4 847 071 issued 
on July 11. 1989 to Donald L. Bissett. Rodney D. Bush and Ranjit' Chatteijee. 
incorporated herein by reference. 

G. QisUiiQa 

As used herein, "chelating agent" means an active agent capable of removing 
a metal ion from a system by forming a complex so that the metal ion cannot readily 
participate in or catalyze chemical reactions. The inclusion of a chelating agent is 
especially useful for providing protection against UV radiation which can contribute 
to excessive scaling or skin texnire changes and against other environmental agents 
which can cause skin damage. 
15 A safe and effective amount of a chelating agent may be added to the 

compositions of the subject invention, preferably from about 0.1% to about 10*/o, 
more preferably from about 1% to about 5%, of the composition. Exemplaiy 
chelators that are useful herein are disclosed in U.S. Patent No. 5.487,884, issued 
1/30/96 to Bissett et al.; International Publication No. 91/1603S. Bush et al., 
20 pubUshed 10/31/95; and International PubUcation No. 91/16034, Bush et al., 
pubUshed 10/31/95; all incorporated herein by reference. Preferred chelators useful 
in compositions of the subject invention are fiirildioxime and derivatives thereof 

H. Organic Hvdroxv A<pjH; 

Compositions of the present invention preferably comprise an organic 
25 hydroxy add. Suitable hydroxy acids include C i - C i g hydroxy acids, preferably Cg 
or below. The hydroxy acids can be substituted or unsubstinated, straight chain, 
bnnched chain or cyclic (preferably straight chain), and saturated or unsaturated 
(mono- or poly- unsaturated) (preferably saturated). Non-limiting examples of 
suitable hydroxy adds include salicylic add, glycoUc add, lactic acid, 5 octanoyl 
30 salicylic add, hydroxyoctanoic add, hydroxycapryiic add, and lanolin fatty adds. 
Preferred concentrations of the organic hydroxy acid range from about 0. 1% to 
about 10%, more preferably from about 0.2% to about S%, also preferably from 
about 0.5% to about 2%. SaUcylic acid is preferred. The organic hydroxy adds 
enhance die skin appearance benefits of the present invention. For example, the 
35 organic hydrojqr adds tend to improve the texture of the skin. 
I- Desquamation Agents/Exfolianta 

A safe and effective amount of a desquamation agent is preferably added to 
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the compositions of the subject invent.o^ .ore preferabiy from about 0 !•/. to about 

10%, even more preferably from about 0.2% to about 5% „r!^ m 2 

0.5% to about 4% of th* ' ° P^«f«fably from about 

PCT AppUcadon No. U.S. 95/0..3S Sled M^^. ^ co,r«po„d,n8 to 

application S«ial No. OS/5M.944. fifed o„ NovaJT^sl"'^.'"' """" 
S«ial No. 08/209,401, filed o« M.^ , iTTJl „7b °' 

to App^,o„ NO. -'.27«,'Z:'::rpi^5"^:5""::H 

incorporated herein bv ref(ir#n/.» r • • F«ousnea vig/95, each 

»~ w nwcui oy reterence. Zwittenonic suifectants such m Hi.«rr,k-,i • 
applications are al«> •.««a.i « j »«w«iis sucn as described in these 

J- Deoilattnii 

The compositions of the present invention may include a safe and effective 
amountofadepilationaaent Wh*n ..c^ ,1. • eSect've 

about 0 1% to about T^' P'*'*"^'^ 

^eLhlvl ^ ' P^'^'^'y ^^-^ 0 2% to about 5% also 
prtferably from about 0.5% to abnnt j ., . ' ^ 

nrrfi^fi, w • • *° 2/, of depdation agent. A dcpilation agent 



th«««f . » ^ »«d and derivatives 

inose described m copending patent appUcation Serial No. 
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08/479,935, filed on June 7, 1995 in the name of Hillebrand, corresponding to PCT 
Application No. U.S. 95/07432, filed 6/12/95; and copending patent application 
Serial No.08/390J52, filed on February 24, 1995 in the names of Kaila L. Kvaines, 
Mitchell A. DeLong, Barton J. Bradbury, Curtis B. Motley, and John D. Carter, 
5 corresponding to PCT Application No. U.S. 95/02809, filed 3/1/95, pubUshed 
9/8/95; all incorporated herein by reference. 

L. Zing Srita 

The compositions of the present invention may further comprise a zinc salt. 
Zinc salts are especially preferred where the composition contains a sulfhydryl 

10 compound, e.g., N-acetyUL-cysteinc. Without intending to be limited or bound by 
theory, it is believed that the zinc salt acts as a chelating agent capable of complexing 
with the sulfhydryl compound prior to topical application, stabilizes the sulfhydryl 
compound and/or controls odor associated with the sulfhydryl compound. 
Concentrations of the zinc salt can range firom about 0.001% to about 10%, more 

15 preferably firom about 0.01% to about 5%, most preferably from about 0.1% to 
about 0.5% by weight of the composition. 

Preferred zinc salts include zinc acetate, zinc acetate hydrates such as zinc 
aceute«2-water, zinc aluminum oxide complexes such as gahnite, zinc diamine, zinc 
anttmonide, zinc bromate hydrates such as zinc bromate-6*water, zinc bromide, zinc 

20 carbonates such as zincspar and smithsonite, zinc chlorate hydrates such as zinc 
chlorate-4*water, zinc chloride, zinc diamine dichloride, zinc citrate, zinc chromate, 
zinc dichromate, zinc diphosphate, zinc hexacyanofluoride ferrate (II), zinc fluoride, 
zinc fluoride hydrates such as zinc fluoride-4-water, zinc formate, zinc formate 
hydrates such as zinc formate-2*water, zinc hydroxide, zinc iodate, zinc iodate 

25 hydrates such as zinc iodate*2*water, zinc iodide, zinc iron oxide complexes, zinc 
nitrate hydrates such as zinc nitrate-6-water, zinc nitride, zinc oxalate hydrates such 
as zinc oxalate-2-water, zinc oxides such as zindte, zinc perchlorate hydrates such as 
zinc perchlorate-6-water, zinc permanganate hydrates such as zinc permanganate*6- 
water, zinc peroxide, zinc ^phenolsulfonate hydrates such as zinc p-phenosulfonate- 

30 8-water, zinc phosphate, zinc phosphate hydrates such as zinc phosphate-4-watcr, 
zinc phosphide, zinc propionate, zinc selenate hydrates such as zinc selenate-5-water, 
zinc sdenide, zinc silicates such as zinc silicate (2) and zinc silicate (4), zinc silicon 
oxide water complexes such as hemimorphite, zinc hexafluorosilicate hydrates such 
as zinc hexafluorosilicate^-water, zinc stearate, zinc sulfate, zinc sulfate hydrates 

35 such as zinc suIfate-7-water, zinc sulfide, zinc sulfite hydrates such as zinc sulfite-2* 
water, zinc telluride, zinc thiocyanate, zinc (II) salts of N-acetyl L-cysteine, and 
mbctures thereof 



wo 97/39733 

PCT/US97/06680> 



37 



IS 



20 



25 



30 



35 



' siwate, anc sulfate, and mixtures thereof 7: 
espedally preferred. "«™res tnereof Zuic citrate is 

or .bout 2% .0 or .bout 5% TW » . , ^ ' '^"*'>' fr"" 

lactate salts (e s ammoni.™ , ^ alkyl ammonium); lactic acid and 

.IkoxylatM gl„eo«); hyduronic acid h«. T 

.^o,'^ °» ---^ sites. 

t««li««i^» . tetnuaters of linoleic add xylose 

mixiur» .h««,f B »K«we hcpuoloie, sucnne oct«>le.te. and 

r Uttol^t. and 

™ . . 3 mobr ra^o; «„ h.,^ of ™.1„» „h«in tb. «.„i^g 
c«bo:.yi.c aad .no«a« are ««,flower ««l oil fitty «:id, trf BB,o«r«. 1.7^4 
raolaf ratio; Ibe octa«n<r of sucrose whe™» ,h •. " » ' 

«. o..«. .nd bd^nate in a 2:6^^^^^^ 

e«erilvi». ■• ., of werose wherein the 

«B.e™g carboxybc aad mo,«ies are !.„,„., lino,.... ^ . ,.3 

«.o. A prefe.«. soiid is suctos. polyene, i. which ti!. delr^ of 
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esterification is 7-8, and in which the fatty acid moieties are CIS mono- and/or di- 
unsaturated and behenic, in a molar ratio of unsaturates:behenic of 1:7 to 3:5. A 
particularly preferred solid sugar polyester is the octaester of sucrose in which there 
are about 7 behenic fatty acid moieties and about 1 oleic add moiety in the molecule. 

5 The ester materials are further described in, U.S. Patent No. 2,831,854, U.S. Patent 
No. 4,005,196, to Jandacek, issued January 25, 1977; U.S. Patent No. 4,005,195, to 
Jandaceic issued January 25, 1977, U.S. Patent No. 5,306,516, to Letton et al.. 
issued April 26, 1994; U.S. Patent No. 5,306,515, to Letton ct al., issued April 26^ 
1994; U.S. Patent No. 5,305,514, to Letton et al., issued April 26, 1994; U.S. Patent 

10 No. 4,797,300, to Jandacek et al., issued January 10, 1989; U.S. Patent No. 
3,963,699, to Riza et al. issued June 15, 1976; U.S. Patent No. 4,518,772, to 
Volpenhein, issued May 21, 1985; and U.S. Patent No. 4,517,360, to Volpenhein, 
issued May 21, 1985; all of which are incorporated by reference herein in their 
entirety. 

15 N. Other Optio nal Components 

The compositions of the present invention may also include an extract 
obtained by suitable physical and/or chemical isolation from natural sources (e.g., 
plants, fungi, by-products of microorganisms), including those known in the topical 
personal care art. Preferred extracts are those which enhance the skin appearance 

20 benefits of the present invention, and which are preferably used in a safe and efifective 
amount, more preferably an amount of from 0.1% to about 20%. even more 
preferably 0.5% to about 10%, also from 1% to about 5%. Such extracts include 
plant and fungal extracts such as extracts of yeast, rice bran, and of the plant Centdla 
Asiatica. Natural extracts of Centella Asiatica are preferred and are commercially 

25 available from MMP, Inc. of Plainfield, New Jersey under the trade naihe(s) CenteUa 
Asiatica E.P.C.A. ("Extract Purified of CenteUa asiatica") and Genines amel. 
Genines amel is the purer form of the extract. 

Compounds which are known to stimulate the production of collagen can also 
be used in the present invention. Such compounds include Factor X (kinetin), Faaor 

30 Z (zeatin), n-methyl taurine, dipalmitoyl hydroxyproline, palmitoyl hydroxy wheat 
protein, biopeptide CL (palmitoyl glycyl-histidyl-lysine), ASC m (Amplifier of 
Synthesis of Collagen m, E. Merck, Germany), and beta glucan. 

The compositions hereof can also include natural ceramides or the like, for 
example, ceramide 1-6. 

3S The compositions can also contain an oil absorbent such as are known in the 

art, e.g. clays (e.g. bentonite) and polymeric absorbents (e.g., MICROSPONGES 
5647 and POLYTRAP, both commercially available from Advanced Polymer 



wo 97/39733 



PCTAJS97/06680 



39 



Systems, Inc. of Redwood City. California, USA.. NOCROSPONGES 5647 is a 
polymer m«ture derived from styrene. methyl methacrylate. and hydrogel 
acryiate/methacryiate. 

Other examples of additional components useful herein include the following 
water-soluble vitamins and derivatives thereof [e.g.. vitamin CJ; polyethyleneglycols 
and polypropyi«,eglycols; polymers for aiding the film-foiming properties and 
substantmty of the composition (such as a copolymer of eicoscne and vinyl 
pyrrohdone, an example of which is available from GAF Chemical Corporation as 
Ganex^' V.220). Also useful are cros«Unked and noncrosslinked nonionic and 
canonic polyaciylamides [e.g.. Salcare SC92 which has the CTFA designation 
polyquatemium 32 (and) mineral oil, and Salcare SC 95 which has the CTFA 
designation polyquatemium 37 (and) mineral oU (and) PPG-1 trideceth^, and the 
nonionic Seppi-Gcl polyacrylamides available from Seppic Corp.]. Also useful are 
crosshnked and uncrosslinlced cartoxyUc acid polymers and copolymers such as 
those contammg one or more monomers derived from acryUc acid, substituted acrylic 
acids, and salts and esters of these acryUc acids and the substituted aciyUc acids, 
wherem the crosslinking agent contains two or more carbon-carbon double bonds 
and is derived from a polyhydric alcohol (examples useful herein include the 
carbomers. which are homopolymers of acrylic acid crosslinked with allyl ethers of 
sucrose or pentaerytritol and which are available as the Carbopol® 900 series from 
B.F. Goodrich, and copolymers of C10.30 alkyl acrylates with one or more 
monomers of aoyUc add, mcthacrylic acid, or one of their short chain (i.e .Ci^ 
alcohol) esters, wherein the crosslinking agent is an allyl ether of sucrose or 
pentaerytritol, these copolymers being known as acrylates/CIO-30 alkyl acrylate 
crosspolymcrs and are commerdaUy available as Caibopol® 1342, Pemulen TR-l 
and Pemuien 7^-2. from B.F. Goodrich). These cariwxyUc acid polymers and 
copolymers are more fuUy described in U.S. Patent No. 5.087,445, to HaflFey et al . 
issued February 1 1. 1992; U.S. Patent No. 4,509.949, to Huang et al., issued April 5. 
1985; U.S. Patent No. 2,798.053. to Brown, issued July 2. 1957; which are 
incorporated by reference herein.. SstlisSl. CTFA Int^.tinn.i Co^m^i^ Inff r^i^t 
DtctiQiwy. fourth edition. 1991. pp. 12 and 80; which is also incorporated herein by 
reference. 

Also useful herein are aesthetic components such as fragrances, pigments, 
colorings, essential oUs. skin sensates, astringents, skin soothing agents, skin heaUng 
agents and the like, nonlimiting examples of these aesthetic components include clove 
oil. menthol, camphor, eucalyptus oU, eugenol, menthyl lactate, witch hazel distUlate, 
bisabolol, dipotassium glycyrrhizinate and the like. 
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Preparation of rnrt^p^c.-^j^p. 

The compositions of the present invention are generallv Dren.r.H u 
conventional methods such as are known in tK ^ ^ . ^^^^^'^ P'^P^^^ 

^ u^o™ „ ^ ^ ^ J-^^ .0. 

Methods for Rrmiating <^vj n ir? mm 

The compositions of the present invention are useful for regulating 
nuunmahan skm condition (especially human sldn, more especiaUy human fac ^ If 
«.h. a«.or tactile discontinuities in s^ ,^rsL agC^ 
and/0 tattle d.scommu.t.es m sldn associated with skin aging (including fine lines 
wnnkl^large pores, surface roughness and other texture discontinuities associat^ 
wtth ag«l Stan). Such regulation includes prophylactic and therapeutic regulation 

Regulatmg skin condition involves topically applying to the skin a safe and 
effective amount of a composition of the present invention. The amount of the 
compostnon which is appUed. the frequency of application and the period of use will 
vanr widely depending upon the level of vitamin B3 compound and/or other 
components of a given composition and the level of regulation desired, e.g.. in light 
of the level of stan agmg present in the subject and the rate of further skin aging 

In a preferred embodiment, the composition is chronically appUed to the skin 
By -chrome topical appUcation" is me«,t continued topical appUcation of the 
composiuon over an extended period during the subject's lifetime, preferably for a 
penod of at least about one week, more preferably for a period of at least about one 
momh, even more preferably for at least about three months, even more preferably 
for at least about six months, and more preferably stiU for at least about one year 
Whde benefits are obtainable after various maximum periods of use (e.g.. five ten or 
years), it is preferred that chronic application continue throughout the 
subject's lifetmie. Typically appUcations would be on the order of about once per day 
over such extended periods, however application rates can vary from about once per 
week up to about three times per day or more. 

A wide range of quantities of the compositions of the presem invention can 
be employed to provide a skin appearance and/or feel benefit. Quantities of the 
present compoations which are typicaUy appUed per appUcation are. in mg 
composition/cm2 skin, from about 0.1 mg/cnfi to about 10 mg/cnfi. a particulariy 
useful appUcation amount is about 2 mg/cm2. 

Regulating skin condition is preferably praaiced by applying a composition in 
the form of a skin lotion, cream, cosmetic, or the Uke which is imended to be left on 
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the skin for some esthetic, prophylactic, therapeutic or other benefit (i.e., a "leave- 
on** composition). After applying the composition to the sicin, it is preferably left on 
the skin for a period of at least about IS minutes, more preferably at least about 30 
minutes, even more preferably at least about 1 hour, most preferably for at least 
5 several hours, e.g., up to about 12 hours. 

The following examples further describe and demonstrate embodiments 
within the scope of the present invention. The examples are given solely for the 
purpose of illustration and are not to be construed as limiutions of the present 
10 invention, as many variations thereof are possible without departing from the spirit 
and scope of the invention. 

E?campk 1 

A skin cream is prepared by conventional methods from the following 



components. 







w«f 0ht ^^ 










DisodiumEDTA 


0.13 




Siethyl Paraben 


0.25 




Glycerin 


3.00 




Zinc Citrate 


1.00 


PHASE B: 


Cetyl Alcohol 


0.S6 




Stcaryi Alcohol 


2.03 




Behenyl Alcohol 


0.22 




Stearcth-21 (TBrij 721) 


0:37 




Stearcth-2 (Brij 72) 


1.10 




Distearyldimonium chloride (Varisoft TA- 

100) 


0.95 




Propyl Paraben 


0.10 




Polypropylene glycol- 1 5 stearyl ether 

(Arlamol E) 


3.25 


PHASE C: 


Polypropylene glycol- IS stearyl ether 

(Ariamol E) 


2.17 




titanium dioxide 


0.75 


PHASE D: 


Niacinamide 


5.00 




Citric acid 


0.19 
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IS 



PHASE E. 



PHASE F; 
iPHASE G; 



water USP 
50% NaOH 

Benzyl AJcohol 

Silicone fluid (DC Q2 - 1401; 

Lclomethicone/di ^ethiconnl'. .n/<n 
dimethicone 10 ret 

polyethylene L nw Density n^A c 
ragrance 
50% NaOH 



20 



components Sq,™ely blend .heToK ■« the 

fining, one .H. .e. ™L.'^:';:.,""*-«"° «^ »«, co„.„u«i 

fragrance. thenthcNaOH. Adjust the pH as necessary to 5.5 

Apply the composition to a subject's wrinided k . u 

skin at the me of 2 mg composition/ I ^ Photodamaged facial 

leut 3^ month, to Ju^ZZtf . '^'^ * ^^^^ « 

rcGuce hne Imes and wnnklcs and improve skin surfece texture. 

Exampli* 2 

con-pon^r^ i. ^ ^ ^ ^ ^^^^ 



pCT/l3S97i06680 



WO 97/39733 

0.3 

R^tnz yt alcohol ■ T 0.2 

M«<th yl paraben 3X) 

yGVfcetin^ T,ku vessel charged >vith the water as foUows: 

with stirring the mcUiyt pa«« 

daily for a penod of at least J 
skin surface texture. cvamclel 

A. skin cream is prepared oy coi 
15 components. 



10 
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•15; 



105 



10 



5 



^^«nd the A u ester of 

'*^'"*«'finw»ic„„ once ,/« .JT 1» 

^ wnnWe, and improved ' 
^ ^^<^««m«p«n„^, ^P'*^ '"^"^"rtace texture. 
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* See Example 3 

RW20DZM). Btend ^ B ph«. con,po,««, into U» A pta« wW, . suiubl. mix« 
Sep«.ely, blend the C ph.3. compon«,s until they « Add the C ph«. 

mature .0 the A/B ph« ndau^ ™, unifonn «i .^^^ ^ ^ 
obtain an acceptably smooth micture (e g., uaing a Tekmar T50 MiU) 

Apply the composition to a subjea's wrinkled, intrinsically aged, or 
pho.odam.ged &ci.l skin at the r«e of 2 mg composi.ion/cn,2 skin once or twice 
daily for a ^d of at least 3^ months to improve sldn surfiice ,ea,«. including 
dunimshing fine hnes and wrinkles. 

An alternative sldn cream having reduced retinol levels can be prepared in the 
from the above components wherein the retinol is added in an amount 
of a025-/, (0.25% of 10./. retinol in soybean oU). quo sine to lOO-y. with water, the 
amounts of the other components being as shown. 

While p«ticular embodiments of the subject invention have been described, it 
wdl be obvious to those skilled in the m that various changes and modifications to 
the subject mvention can be made without departing from the spirit and scope of the 
mventton. It is intended to cover, in the appended claims, aU such modifications that 
arc withm the scope of the subject invention. 
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What is claimed is: 



A method of regulating visible and/or tactile discontinuities in the texture of 
nuunmalian skin, characterized in that it comprises applying to the skin of a 
mammal a safe and effective amount of a composition comprising: 

(a) a safe and eflfective amount of an active for regulating said 
discontinuities, said active consisting essentiaUy of a vitamin B3 
compound; and 

(b) a carrier for said active. 

A method of regulating mammalian skin pore size, characterized in that it 
comprises applying to the skin of a mammal a safe and effective amount of a 
composition comprising: 

(a) a safe and eflfective amount of a vitamin B3 compound; and 

(b) a carrier for said vitamin B3 compound. 

A method of regulating skin condition, preferably regulating visible and/or 
tactile discontinuities in the texture of skin, more preferably regulating 
wrinkles, lines, and/or skin pore size, characterized in that it comprises 
applying to the skin of a mammal a safe and eflfective amount of a 
composition comprising: 

(a) a safe and effective amount, ranging from 2% to 5%, of a vitamin 83 
compound; 

(b) a safe and effective amount ofa retinoid; and 

(c) a carrier for said vitamin B3 compound and said retinoid. 

The method of any of the preceding Claims wherein said vitamin B3 
compound is selected from niacinamide, derivatives of niacinamide, non- 
vasodilating esters of nicotinic acid, and combinations thereof; preferably 
selected from niacinamide, tocopherol nicotinate, and combinations thereof, 
more preferably niacinamide. 



5. 



The method of any of the preceding Claims wherein said vitamin B3 
compound is substantially free of salts of the vitamin B3 compound and/or is 
substantially uncomplexed. 
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6. 



7. 



9. 



10. 



The method of any of the preceding Claims wherein said earner comprises a 
hydrophilic dUuent. 

The method of any of the preceding Claims wherein said composition further 
composes a compound selected from the group consisting of: 
(a) hydroxy acids, preferably salicylic acid- 

^L-T^ "'"^ '"'-^^'^ ^ 

tL.r^ "^'^ "■"i""' dioxide 

PARSOL 1789. PARSOL MCK pt^, b«,»nid«o.. sulfo^c J' 
octocrylenc and combinations thereof, 

(d) anti-oxidants. preferably selected from esters of tocopherol; 
and combinations thereof. 

The method of Claim 2 wherein said composition further comprises a 
retmoid. preferably selected from retinol. retinyl pabnitate, retinyl acetate 
retmyl proprionate. retinal uid combinations thereof; more preferably selected 
from retmol, retinyl palmiute, and combinations thereof 

A topical composition suitable for regulating sldn condition, characterized in 
that it comprises: 

(a) a safe and effective amount, ranging from 2% to 5%, of a vitamin B3 
compound, preferably selertcd from niacinamide, derivatives of niacinamide, 
non-vasodilating esters of nicotinic acid, and combinations thereof, more 
preferably selected from niacinamide, tocopherol nicotinate, and combinations 
thereof, most preferably niacinamide; said vitamin B3 compound preferably 
bemg substantiaUy free of salts of the vitamin B3 compound and/or 
substantially uncomplexed; 

(b) a safe and effective amount, preferably from 0.01% to 2%, of a 
retinoid, preferably selected from retinol. retinyl palmitatc, retinyl acetate, 
retinyl proprionate. retinal and combinations thereof; more preferably selected 
from retinol. retinyl pabnitate. and combinations thereof, and 

(c) a carrier for said vitamin B3 compound and said retinoid, said carrier 
preferably comprising a hydrophilic diluent. 

The composition of Claim 9 wherein said composition further comprises a 
compound selected from the group consisting of: 
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(a) hydroxy acids, preferably salicylic acid; 

(b) desquamatory agents, preferably seleaed from zwitterionic 
surfactants; 

(c) sunscreens, preferably selected from zinc oxide, titanium dioxide, 
PARSOL 1789, PARSOL MCX, phenyl benzimidazole sulfonic acid! 
octocrylene and combinations thereof; 

(d) antioxidants, preferably selected from esters of tocopherol; 
and combinations thereof 
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